Elastic moduli and strengths of plywood and constituent veneer partly including the effect of adhesive are investigated by means of material tests and theoretical analyses. The material tests consist of tension, compression, and shear under in-plane loading. It was found that the elastic moduli of plywood are well predicted from those of veneer constituting the plywood by the theory of anisotropic elasticity, in that the plywood as well as the veneer was identified orthotropic and the effect of glue layers was observed considerable. The strengths of plywood in the principal axes were also well predicted by the common strength criteria of orthotropic plates. However, the strength of plywood in an inclined direction to the principal axes did not agree with the conventional Norris s and Tsai-Hill s criteria, because the fracture mode is different from that assumed in such criteria. The fracture path caused by the inclined directional loading is not a single line, but alternate lines associated with the shear fracture of the adhesive layers. This observation brought another method of strength evaluation for plywood, which gave a good agreement with the test results.
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